Defective p53 signaling in p53 wild-type tumors attenuates p21waf1 induction and cyclin B repression rendering them sensitive to Chk1 inhibitors that abrogate DNA damage-induced S and G2 arrest.
DNA damage induces cell cycle arrest to provide time for repair and enhance cell survival. The Chk1 inhibitor 7-hydroxystaurosporine (UCN-01) can overcome both S and G(2) arrest and drive cells through a lethal mitosis. S-phase arrest induced by the topoisomerase I inhibitor SN38 results from activation of Chk1 and degradation of Cdc25A phosphatase that occurs independent of p53 status. However, p53-mediated induction of p21(waf1) and repression of cyclin B prevent abrogation of S and G(2) arrest, respectively. Surprisingly, incubation of MCF10A immortalized breast cells with UCN-01 fails to elevate Cdc25A protein due to p53-mediated inhibition of Cdc25A transcription. Suppression of p21(waf1) in MCF10A cells overcame this transcriptional inhibition, and the S-phase-arrested cells became sensitive to UCN-01, although they now arrested in G(2) as cyclin B expression remained suppressed. We also compared the response of p53 wild-type tumors to the combination of SN38 and UCN-01. In CAKI-1, U87MG, and SUM102, SN38 induced p21(waf1) and the cells were resistant to UCN-01. In contrast, HCT116 and MCF7 cells had markedly attenuated induction of p21(waf1) and failed to repress cyclin B. Accordingly, these cells were susceptible to UCN-01-mediated abrogation of both S and G(2) arrest. SN38 induced expression of another p53-inducible gene, 14-3-3sigma, suggesting selective dysregulation of p53 response genes. In summary, several cell lines commonly considered wild-type for p53 appear to have defects in expression of selected p53 response genes following DNA damage, and this makes them sensitive to the combination of DNA damage plus Chk1 inhibitor.